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Plate I. A thick sil l changes horizo ns, west co a st of Banks Island . 

The fla t-lying Precambrian bed s are overlain by M esozoic 

beds and by a thick ve nee r of glacial debris. 

RlC, 11 -2-59 



PREFACE 

The sill s, dykes, and vo lca nic rock s of Banks and Victori a l slands form some 
striking and remarka ble topographic fea tures. The asse mbl age inc ludes Javas simil ar 
to those of the Coppermine River region o n the mainl and th at have att racted inte rest 
in both hi sto ric and prehi sto ric times beca use of the ir associatio n with depos its of 
na ti ve coppe r. 

Thi s repo rt p resents data obtai ned d uring a reconn a issance survey and includes 
petrographic and p alaeo magnetic results. It is co mpl ementa ry to GSC M emoir 
330, which describes the gene ral geo logy o f the who le island gro up . 

J. M. H ARR ISON , 

Director, Geological Survey of Canada 

OTTAWA, Jun e 7 , 1962 



Bulletin I 05-Die Diabase und Gabbros dcr Victo ria
und Banks-Inse ln 

Von R . L. Christie 

Diabas-und Gabb rogesteine lrelen in pra kam 
bri schen Sed ime ntgeste ine n auf und b ilcle n e in en be trachtlichen 
Tei! cler Gesamtmachti gke it cler Schichten. D e r Ber icht enthalt 
a uch petrographische uncl pa laomagneti sche Angaben. 

6J.0JlJ1eTeHb 105- ,lh1 a6a30 -ra66posb1e n.nacTOBbie 

HHTPY3HH OCTpOBOB 

8HwropH51 H 631-l l<C . 

Asrnp: P. J1. KpH CT 1'I 

ll 11 a6a30 BblC II 1·a66p0 11}lll b l e ll OPOllbl 

II a XOllHTCH IJ ,'l0K3M 6p111!c 1< II x OC3ll0'1 11 blX rop11 bl.\ nopona x 

II COCTaB.1H IOT 3 113 '111 Te:1h1 1y 10 YaCTb 06u1eii MOlll!IOCTll 11 .'13 · 

croB. 0TYi"r CO Jlep)lrnT 11eTporpa cpw1ec1rne 11 11a : 1eo:-1ar11e 

T11 Yec1<11e :Ja 1111 b1e . 



CONTENTS 
P AGE 

Int r oduction 
Diabase-gabbro sills and dyh es 

Structural relations 

Petrography 

Alte ration 

M agneti c cha racte ristics 

Age and o rigin 

V olcanic Nat!ntsiak Formation 
Petrography 

Alteration and second ary mineral s 

Stratigraph y 

Dykes and sill s 

Age 

R e ferences 

T able I. M agneti c data of di abase-gabbro specimens fro m Victori a 

Illustrations 

J 
2 

2 

2 

3 
3 
4 

J l 
I J 

l l 

12 
12 
12 

13 

Island 4 

Pl ate I. A thick sill ch anges ho ri zons in Precambri an beds, 

B anks Island Frontispiece 

II. A. Sill s in the Kili an F orm ati o n of the Sh a ler Group 

8 . Sill topography at Holm an 

5 

5 

HI. A. Columnar jo inting in a sill , and the N atkusia k F o rm ati o n 6 

B . Rude co lumn ar jo inting, Banks Island 

IV. View east across the highest part of the Shal e r Mo untains, showing 

th e N atku siak F o rmati o n, the unde rl ying Sh ale r Group and the 

prominent sill s . 

6 

7 

V . View east ac ross Glenelg Bay . 8 

Figure l. Stereographic projection of directi o ns of magnetizatio n of specimens 

from Victo ria Island 9 

2. Precambrian fo rm ati ons and diabase-gabbro sill s and dykes, 

southe rn Banks and northweste rn Victori a I slands ln pock et 

3 . Precambri an form ations and diabase-gabbro siJl s and dykes, 

southern Victoria 1sland In pocket 



DIABASE-GABBRO SILLS AN D RELATED ROCKS OF 

BANKS AND VICTORIA ISLANDS, 

ARCTIC ARCHIPELAGO 

Abstract 

Di abasic and gabbroic si ll s and d ykes cha rac teri ze th e Preca mbri an fo rm a
tions of Banks a nd Victori a Is lands, a nd co ntri bute consi derably to the tota l 
thi ckness o f the enclosi ng sedim entary sec tio n. T he sill s are thickes t and most 
numero us near exposures o f the basa lti c volca nic N at kusia k F orm at io n. The two 
gro ups of rocks are petrogra phicall y simil ar, and p resum ab ly are closely related 
in tim e and ori gi n. A pa laeo magneti c reco nn aissance suggests the presence o f 
magnet ica ll y stable roc ks. 

R esum e 

D es dykes et des sill s de diabase et de gabbro ca racterise nt \es for mati ons 
precambriennes des Iles Banks et Vi cto ri a; il s cont ribuent po ur bea uco up a 
l'epaisse ur to ta le des coupes des roches sedimentaires enca issa ntes. Les s ill s sont 
plus epa is et p lus nombreux pres des afn eurements de la form ation vo lcaniqu e 
basaltique N atkusiak. Les deux genres de roches se resse mblent du point de vue 
petrographique et, selo n to ute apparence, il s sont re lies de tres pres en ce qui 
concerne !'age et J'o ri gine. Un !eve paleomagnetique de reconn aissance porte a 
croire a la presence de roches stab les du po int de vue magnetique. 



INTRODUCTION 

G a bbroic sill s a nd dykes are abunda nt a nd wide ly ex posed a lo ng the Minto 
Arch a nd e lsewhe re in the Preca mbri an te rrain of B a nks a nd Victo ria Is la nds. 
Th e yo unges t me mbe r o f the stratified Precambrian fo rm ati o ns, th e Natku siak 
Fo rmation. co mpri ses ma inly basa lt Ao ws a nd may be rela ted to the sill s a nd dykes . 
Simil ar Precambri a n intrusive rocks occur in the Coppe rmine Ri ve r reg io n o n the 
mainl a nd . The to tal volume of gabbroic roc k represented is p rodi gio us, and the 
region ranks as a majo r province o f basaltic igneo us activity . 

Amygda lo ida l basa lts of th e mainland were no ted by ea rl y ex plo re rs because 
of associ a ted nati ve coppe r, a nd the basa lti c sill - o r dyke-rock which fo rms ce rta in 
of the Finl ayson Is land s was descr ibed by John R ae in a Je tter to G . M . Dawson 
( 1887, p . 34R). From repo rts by Eskimos o f n ative coppe r in cent ral V icto ri a 
I s la nd, O 'N e ill ( 1924, p. 24A a nd ma p p . SSA) suspected the presence the re of 
coppe r-bea rin g lavas s imil a r to those of the Coppermine Ri ve r regio n. F. Joh ansen, 
a no th e r me mbe r o f the Canadian A rctic Expediti o n o f 19 13- 18, di scove red di abase 
o n Victo ri a Isla nd no rth o f th e Rich ardson Isla nds. Tn J 930 the di a base-ga bbro 
sill s a nd the vo lca nic N atkusiak F o rmation o f th e Shale r M o untains we re accurate ly 
identified fro m the air by W. G . Jcwitt o f th e Conso lidated Mining a nd Smelting 
Company. A. L. Washburn ( 1947, pp . 14-20 ) publish ed th.i s inform atio n, togethe r 
with hi s own o bservati o ns made between 1938 a nd 1941. The basa ltic lavas of 
the Coppe rminc Series a nd the assoc ia ted di abase dykes and sill s we re mapped in 
I 9S9 during a reco nnai ssa nce sur vey by the G eological Survey o f Canada (Frase r, 
J 960 ). 

The sill s a nd dykes we re desc ribed bri cAy by Tho rstein sson a nd Tozer ( I 96 1, 
p . 3), but o nl y three large dykes are shown o n their geo logica l m a p . They a lso 
na med and desc ribed the Natkusiak Fo rm ati o n ( 1962, p. 37), whose ty pe sectio n 
is south o f Glc nc lg Bay. The fo ll owing no tes and the acco mpanying map a rc 
suppl eme ntary, the refore , to th e a lready publi shed ma p, a nd give a full e r desc ription 
a nd some graphic m easure o f the di stributio n o f the bas ic intrusive and ex trus ive 

rocks. 
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DIABASE-GABBRO SILLS AND DYKES 

The thickness and numbe r of these sill s contributes considerably to the 
apparent total thickness of the Preca mbrian bed s. T he sills are easi ly ident ifi ed by 
their da rk colour, res istance to weathe ring and eros ion, and prominent columnar 
jointing. The igneous layers form the caps o f mesas and cucstas, which a rc the 
distincti ve land form of the Shaler Mountain s (see Pi s. I to V ). 

Structural Relations 

T he s ill s a re commo nl y between 20 and 200 feet thick , a nd so me a rc up to 
350 feet. Most of them a rc of strikingly uniform thickness and of g reat ex tent, but 
a few change thickness o r te rmin ate a bruptly (see Pl. l ). The intrusive nature of 
the s ill s is clea rl y indicated by the ab rupt changes in the sedimentary horizons 
fo llowed by the sill s ( Pis. I , 11 A , ll I B ) . 

Jn the H ol man Island syncline at least l 0 (west o f H adley B ay proba bly 20) 
map pab le sill s a rc present. If these s ill s average l 50 fee t, the tota l thickness of 
the intrusi ve rock would be betwee n 1,500 and 3,000 feel, which is probably a 
conserva ti ve estim ate. 

Large and small dykes of diabasic gabbro, identical to the s ill- rocks , intruck 
the Shaler and o lde r gro ups; many of these undoubtedl y occupy feeder conduits 
of the s ill s. T he number of dykes is relat ively sma ll . One, at least 6 mil es long 
and seve ra l hundred feet wide. form a consp ic uo us ridge in the Sha le r Group west 
of H ad ley Bay . 

Both the Shaler Group o f sed imentary rocks and the vo lcanic atkusiak 
Formati o n are intruded by dykes and sills; sill s a rc , however, difficu lt to identify 
in the latter formation. The propo rtion of intrusive rock rn the Natkusiak 
Formation remain s unknown. 

The sill s a re thicker and mo re nume ro us nearer the ax is o f Holman Island 
sync line th an they a rc fa rth e r fro m it . This associatio n in sp ace may be take n as 
evidence of c lose ge net ic relationship o r of contemporaneity of the sill s and 
the Javas. 

Petrography 

Fresh surfaces of the sill- and dyke-rock s are dark green-grey to blue-grey or 
al most bl ack; weathered surfaces a re dark brown to dark grey-brown. The grain 
is cha racte ri sticall y fine to medium ; bo rders are fin e gra ined , and in so me la rge r 
sill s med ium and coa rse , patch y texture may be fo und . Th e fin er grained rocks 
may be desc ribed as diabases , the coa rse r as diabasic gabbros or gabbros. G rano
phyrc (coarse grained , with visible potass ic feldspar) was obse rved in some of the 
thicker sill s, particul a rl y on the west coast of B anks Island . No ev idence of 
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Diabase-Gabbro S ill s and Dvkes 

differentia ti o n was no ted in the field , howeve r, and no systematic sa mpling was 
attempted fo r laboratory study of a secti o n through a s ill. 

The mine ral ogy and tex tures of the sill s a re typ ica l of diabasc-gab bro bodies 
elsewhe re in the world. The prominent mine rals a rc pl agioclasc, pyroxe ne, and 
de rived alte ration products; the pl agioc lasc is commonly c uhcd ral, a nd pyroxene 
occurs as inte rstiti a l granules o r as e nclos ing, o phitic g ra in s. The pl agioclasc 
characte ri sticall y is labraclo rite. O rtho pyroxene is ra rely present. 

Mino r amou nts of qu a rtz occur as inte rstiti a l grains and myrmck itic inter
g: rowths in abo ut half of the thin sections exa mined. In a few spec imens quart z 
fo rms microgra phic inte rgrowth s with ve ry small amounts of p otas h fe ldspar. The 
quartz-bearing ga bbros a ppea r somewhat coarse r gra ined and mo re fcldspath ic 
than do the quartz-poor va ri e ti es. 

The quartz-poor. p lagioclasc-pyroxcnc ga bbros see m inc lined to be med ium 
or fi ne gra ined, wi th granul a r pyroxe ne. 

About o ne third o f the rocks exa mined a rc a lte red o li vine-gabbros; o livin e is 
rarely present, but patc hes and interstiti al masses of se rpentine, and the shatte ring 
of other minera ls (p resum ably clue to expansio n upon altera ti o n of o li vine) stro ngly 
suggest o ri gin a l o liv ine. 

Bio tite , widespread as brown e uh edra, a ppea rs lo be o f magmatic o ri gin , but 
this is unce rta in in so me speci men s. 

Opaque iron ore ( magnetite o r magnetite- ilmenite) is ab und ant ( up to abo ut 
5 per cent o f th e rock) as la rge interstiti a l masses and in some rocks is intergrown 
with biotite . 

Alteration 

The pyroxene is mo re o r less a lte red to green ho rnble nde o r, less commo nl y. 
to fibrous gree n a mphibolc ( tremolite-actin o lite?). Green c hlo rite- li kc seconda ry 
bio tite is commo nl y developed in sma ll amo unts fro m the biotitc or o the r mafic 
mine rals, but true c hlo rite is rare. The more mass ive ho rnble nde proba bly 
represents a late magmatic stage of a lte rati on ; the fibrous amphibo lite and bio titc
chlo rite represent a late r o r seconda ry stage . 

The widespread se rpe ntine-alteration, as already mentioned, presumably is 
derived from sma ll amou nts of magmati c o li vine. Pl agioclase is invariably mo re 
o r less repl aced by se ric itc, but its optica l pro perti es arc ra rely compl ete ly obscured . 
Some inte rstitial qu a1iz associated with pl agioc lase may be derived fro m the se ri c it e
a lteration. ln tergrowths of magnctitc-bio tite and , rarely, quartz- potash fe ldspar 
probably a re late a lte rat ion phe no me na. 

Magnetic Characteristics 

H and spec im ens a re noticeably attracted to a small magnet and the need le of a 
magnetic co mpass often is vio lentl y deflected nea r an o utcrop , due undoubted ly to 
the considerable proportion of magnetite o r magnetite- ilmen ite in the rock. 
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Di a ba se-Ga bbro Sill s, Hank s and Vi cto r ia l s la nd s 

P alaco magncti c study of nin e spec ime ns co ll ected from wide ly sepa rated 
loca liti es o n Victo ri a Island was ca rried o ut by R . F. Bl ack of the G eologica l Su rvey 
of Ca nada; hi s results a rc shown in T a ble l. Only fo ur spec ime ns a rc shown to be 
stably magnetized , fo ur we re do ubtful , and o ne spec ime n was di sca rded because 
of inconsiste nt magnetic be ha viour afte r trea tme nt. F ive specime ns were reve rsely 
po la ri zed, and three pos iti ve ly o r no rm all y magnetized . The directio ns of magnetiza
ti on pl otted by Bl ack ( Fi g. 1) show co nside rable scatter but a ll a rc co nta ined in a 
J 20 deg ree secto r between azimuths l 85 °T and 305 °T , and most li e within a secto r 
abo ut 100 degrees wide. The sca tte r m ay be attributed to defec ts in co ll ecting, so 
th at magneti c sta bility o f the ga bbros ca nno t be evalu ated . The present po le o f 
magneti zati o n li es, o f co urse, in the no rt heas t qu adrant. 

Table I 

iliag netic Data for Diabase-r:abhro Sp ec i111 e11s fro111 V ict oria I s land 

Sa mpl e 
Co ll ec ti o n Sit e Samples Corrected To 

Lat. Lo ng. R e li abi lity Po la rity ' 7 1 JI O W 
0. No rth West D I. 

A 70.5 J 18.0 Stab le 280. 5 + 2.0 

B 70.0 I 07.5 Do ubtfu l' 190 .0 +33 0 

c 69.0 106.0 Stab le 223.0 + 16.5 

D 7 J.O I 13.5 D oubtfu l 189.0 + 43.5 

E 7 1.0 11 4.5 Stab le + 290.0 + 5 .0 

F 72.0 108.5 Do ubtful + 205.0 + 4 .0 

G 7 J. 5 I 08.5 Stab le + 304.0 + 62 .5 

H 7 1.5 ° 112 .5 D o u bt ful 285 .5 + IO. O 

'For co mparat ive purposes. a ll vecto rs have been ad justed to poim dow nward. 
' Doubtfu l reliability indicates significa nt cha nge in d irection of magnetic vectors in 

after two magnetic wash ings in a lternating current de mag net izing Ae ld. 
the spec imen 

The results see m to indica te rcmanent magneti c po les in south west o r wes t 
qu ad ra nts; Bl ack suggests th :it pa rts o f the intrusive bodies a re magn eti ca ll y stab le, 
and th at mo re deta il ed co ll ec ting may prove rewa rd ing. Because of the wide 
spac ing a nd limited numbe r of sa mpl es, and the ra the r inexact o ri e nting technique. 
these magneti c o bse rva ti ons cannot be rega rded as mo re th an a brief palaco magncti c 
reco nn a issance . 

The mild di sto rti o n of the Sh a le r G ro up and the sill s into an op en sy nc line 
was not take n into account in o ri enting the spec ime ns because it is unce rta in 
wheth e r the sill s preceded o r fo ll owed the foldin g. 

Age and Origin 

The d ia basc-gabbro sill s and dykes intrude the presumed late Preca mbr ian 
Sh ale r Group , but a rc no t fo und in the ove rl ying Ca mbri an (?) and Ordovician 

4 



Plate 

Plate 

RLC, 13-7-5 9 

II. A. Sill s in the Kilia n Formatio n south of Mint o In le t. Note th e change in 

hor izo ns fo ll owed by t he lower sill. 

II. 

RLC, 11 -8 -59 

B. Sill -dom ina te d topogra p hy o t Ho lmon (Hud son 's Boy Po st). Th e post li es 

beyo nd o low ridge and b e low th e promine nt cliffs. 
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RlC, I 4 -2 -59 

Plate Ill. A. Well-developed columnar jointing in a thick si ll. The sil l follows the base 
of a grey weathering sa nd •tone bed about 150 feel thick; the sandstone and the 
over lying Natkusiak volcanic formation are ev ident in the background . Mountains 

south of Kuujjua {Minto) River. 

RlC, I I -6 -59 

Plate Ill. B. Typical rude columnar jointing in a thick sill near Cape Lambton, Banks 
Islan d. Note the 'sliver ' of sed imentary rock part ly wedged off by igneous rock 
at the base of th e sill. 



RCAF, T486R66 

Plate IV. View east across th e hig hest part of th e Shaler Mountain s, showi ng th e dark weathering 

N atku siak For mat ion, th e under lyi ng Sha ler Group, and th e res ista nt si ll s. N ote the 

lin ea ment in the lower right of the photog rap h. 
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Plate V. View eas t across Gle ne lg Bay and t he sill-cappe d cuestas 

of th e no rt h end of th e Shal er Moun tai ns. 
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Di aba se-Ca bbro Sil ls a nd Dyke s 

do lo1nite beds. A late Preca mbri an age 1s indica ted , the refore , for the sill s and 
dykes. 

Who le-rock potass ium-a rgo n ages we re determined in the laboratories of 
the Geologica l Survey of Canada on two spec ime ns of cl iabase-gabbro 1 co ll ected 

E 

H 
A . 

G . 

c . 

F 

D . 
B . 

N 

+-

For description of specimens , 

refer to Tobie I (in text) 

GSC 

Fig ure 1. Stereogra phi c projection of di rec tion s of ma g netization of speci me ns from V ictor ia Isla nd . 

' Pe trog raphic desc ripti o ns: 
635 m.y . - coarse, sub-g ra niti c tex ture. wi th subheclra l p lag ioclase gra ins a nd interse rtal qu a rt z a nd 
quart z- potassic fe ldspar intergrowt h ; pyroxene pa rtl y a lte red to ho rn blende: hornble nd e part ly a lt ered 
to bio ti te: a nd biot it e interg rown with mag net ite . T he q uanz- potass ic fe ldspar in terg rowt h ap pears to 
rep lace o r border p lagioclase . 
640 m.y. - sub-poiki liti c, with plagioc lase twins partl y enc losed in pyroxc ne-amphibo le: pyroxene 
part ly a lt e red to a mphibolc; chl or ite ve ins cu tti ng plag ioclase; inte rse rtal quart z and qua rt z- plagioc lase 
intergrowths: a nd biotile. perhaps a secondary mineral resulting fro m adva nc ing metamorphism. 
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Diaba se -Cabh ro Sills. Bank s and Victor ia l sland s 

and submitted by R. Tho rstein sson. T he sp ec imens were from a la rge sill on the 
northwest s ide of G lcnclg Bay o n Victori a Island , and the ages dcte rmjncd are : 
635 m.y . and 640 m.y . T hese fi gures co rroborate the age deduced from 
strati gra phic data . 

Sill s and dykes of di abase-ga bbro are ex posed ove r la rge a reas in the Coppcr
minc regio n on the ma inl and to th e sout h. T he intrusive rocks a re identi ca l, both 
litho logical ly a nd structurall y, to those of the Sh aler Mounta ins, but the encl os ing 
beds of the Copperminc region apparently arc not correl atabl e except in a ge ne ra l 
way with the Preca mbri an formati ons of Banks and Victoria I slands. 

An age of 11 65 millio n yea rs has been dete rm ined by the l so tope and Nuclea r 
Resea rch Section of the G eologica l Survey of Ca nada on rock from the Muskox 
Complex of bas ic in trusive rock s (S mith , 1962) . Smith describes the Muskox 
Complex (see Frase r, 1960, Map 18- 1960) as both transecting a nd being intruded 
by d ia base dykes o f th e regiona l dyke swa rm , and suggests th at the intrusio n was 
cmpl accd immedi ate ly beneath the basa l beds o f the Coppe rmine Se ri es. The dykes 
of Banks and Victori a Is lands pres umably may have been con tem poraneo us with 
yo unge r dykes of the region. 

The text ure and compositio n of the sill-rocks of Banks and Vic to ri a Islands 
arc practically ide nti ca l (a llowing fo r a diffe rence in grain size) to those of the 
ove rl ying Natkusiak Ao ws. T he unifo rmi ty and probable contempo raneity of the 
sill s a nd nows leave littl e doubt as to their co mmo n o ri gin. The basic compos itio n 
and the immense vo lu me of magma represented ( the present remn ants for m an 
unknown propo rtion of the o ri gin a l outpo urin gs and intrusio ns) lead o ne to 
consider a subc rustal source. It is gene rally ag reed th at geo phys ica l data indicate 
mate ri a l of about the properties o f basa lt to lie benea th the li ghte r o r sia lic c rust. 

Th e characte rist ic diabase-gabbro co mposit ion and tex ture, the occurrence as 
a swarm of sill s, and th e association with a basa lti c vo lcanic for matio n a rc typical 
of the man y d ia base s ill and dyke swa rms in no n-o rogcnic continen tal regions o f 
the wo rld. The exposures of diabas ic sill s of the Coppermine Rive r region , D a rnl ey 
Bay. Banks Island, and Victo ri a Island may be descri bed as occupying parts o f a 
roughl y c ircul a r a rea of about 400 mil es d iameter. A real exte nt of thi s basa lt
di abasc province may be, therefo re, about 120,000 squa re mi les - a fi gure that 
wo uld place it in rank with th e basa ltic te rrancs of South Afri ca , Tasma ni a , and 
A nta rctica. 

The simil a ri ti es of the Coppcrminc Ri ver and B anks-Victo ri a basa lt p rov ince 
to the Lake Superi o r province have long bee n no ted both from the assoc iated 
nati ve copper and fro m petrogra phic si mi lari t ies (see O ' Nei ll , 1924 , pp. 53 A , 58A; 
and M oore, 1929) . The present data suppo rt c lose compa ri son of the two 
provinces , which a rc of s imil a r a rea l ex tent. In bo th regions basaltic lavas a rc 
associated with qu a rtz- bearing and o livine-bearing di a base, the rocks are late 
Precambri an, and the vo lca ni c bas ins a rc Aexcd in to sy nc lin a l st ructures. 
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VOLCANIC NATKUSIAK FORMATIO N 

The Natkusiak Formation, named and described by Tho rstc in sson and Toze r, 
co mpri ses about 1,000 feet of do minantl y basa lt fl ows, with so me tufls and mi xed 
pyroclastic brecc ias. lt is the yo ungest formal io n exposed in Lh c Holm an l slancl 
syncline, a nd fo rms Lhc principal heights of the Shaler Mo untains (see Pi s. 
llIA, IV ). 

Petrography 

The vo lcanic rocks arc cquigranul ar, medium o r fi ne grai ned , dark green-grey 
to blue-grey, and unifor ml y basal tic in appea rance. The characte ri sti c texture of 
basalts , lath-shaped pl agioc lase crystals in a granul osc matri x of pyroxene, is 
apparent under the microscope. Amygd ulcs a rc co mmon at the contacts of, and 
sometimes with in. the fl ows. The amygd ulcs comprise va ri ously carbo nate or 
serpentine with thin coatings of se rpentine or se rpentine a nd hematite. The 
mineralogy o f the basalt fl ows see ms essenti a ll y identical to the ex tensive diabase
gabbro sill and dyke rocks of the regio n. 

The breccias vary from coa rse du ll purpl e tuff to conglo mera te o r agglomer
ate containing cobbles or bombs several inches in di ameter. N umerous fragments 
of limestone and quatizite were obse rved in dull green-grey agglomerate beds 
consisting mainl y of basaltic fragments in a tuff matri x. There are blocks of 
sedimentary rocks up to several feet across in a grey ish red agglomerate bed at the 
base of the type section near Glcne lg Bay. 

Alteration and Secondary Minerals 

Secondary minerals are in variably present in conspicuo us amounts. Sericite 
replaces pl agioclase; serpentine, serpentine and hematite, o r se rpentine and 
magnetite presum a bly arc derived from o livine. Carbonate in sma ll amounts 
usually is p resent, a nd is associated with the serpentine. 

Ves icul ar openings in some fl ows arc fill ed by qu artz (chalcedony)-ca rbonate 
and by prehnitc 1• D ark green, micaceous chamosite 1 amygdules with thin coa tings 
of striking turquoise blue celadon ite 1 a re present in a basalt fl ow ex posed whe re 
Minto River cuts through the flan k of the Natkus iak Formatio n. 

H ematite fillin gs in frac tures in the fl ow-rocks apparentl y are due to a late 
period of minerali zation . at ive copper in small qu anti ties is found , bu t is rare; it 
occurs both as tin y specks in the rock and as thin patches o r strings with hematite 
in fractures. 

'X-ray identifications by Joan C. Clirno. Geological Survey of Canada. 
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Dinbase-Ga bbro Sill s, Banks and Victori a l s lands 

Stratigraphy 

The tuff and agglo merate beds, up to about 400 feet thick , li e at the base 
of the fo rmatio n bu t are onl y locall y present. ln some sectio ns, the lower few 
hundred feet of Aows appear decidedly amygdalo idal , but in others the entire 
sectio n apparentl y is uniform basaltic Aows. T ypica ll y flows arc I 00 to 200 feet 
thick, but in one section nine fl ows were observed within an inte rval of 200 fee t. 

Dykes an<l Sil Is 

The basalt fl ows arc not eas il y di stinguished from the diabase sill s, which are 
nea rl y identical in co mposition and texture. As previo usly described , sill s a re 
fo und in la rge numbers immedi ately benea th the Natkusiak Formatio n, and they 
almost certainly a rc present within the vo lcanic sequence itself. Basaltic con
glomerate overlies medium-grained , column ar-jointed diabase at a locality south 
of Minto River ; the di abase there probably is a sill injected between th e basal 
beds of the atkusiak F o rm ation and the underl ying sandsto ne bed. 

So me basaltic dykes that cut the vo lcanic Aows are easil y identified from the 
air by their ho ri zontal co lumnar jointing. The dykes frequently occupy lineament
fo rming breaks in the volcanic and underlying form ation s. Other dykes are simil ar 
in competency and appearance to the Javas, and no lineaments form. The dykc
rocks arc identical in texture and co mposition to the vo lcanic rocks and to the finer 
grained sill rocks. 

Age 

The atkusiak F o rmatio n is presumed to be Precambri an from its conform
able relatio nship with the underl ying Precambri an Sh aler Group , and fro m the 
presence of the di abase dykes, which arc not known to intrude nearby Cambri an (?) 
and Ordovician beds. Corroborating evidence fo r a Precambrian age is provided 
by J. A. Frase r ( 1960, and pc rs. com.) , who describes a basa l sa ndstone probably 
of Cambri an age and unconform ably overl ying a diabase dyke north of Great 
Bea r Lake. 
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